Aromatic amino acid hydroxylase genes and schizophrenia.
Phenylalanine hydroxylase (PAH), which catalyzes the conversion of phenylalanine to tyrosine, shares physical, structural and catalytic properties with tyrosine hydroxylase (TH) and tryptophan hydroxylase (TPH) that catalyze the rate-limiting steps in the biosynthesis of the neurotransmitters dopamine, noradrenaline, and serotonin. Because these neurotransmitter systems have all been implicated in the pathophysiology of schizophrenia, the aromatic amino acid hydroxylases are among the likely candidates for genes associated with schizophrenia. A mutation in the functionally critical tetrahydrobiopterin cofactor binding domain of the PAH gene had been identified in African-American patients with the diagnosis of schizophrenia, and biochemical analyses suggested that this mutation has physiological consequences related to amine neurotransmitter function. DNA sequencing of the highly conserved cofactor binding domain of the PAH, TH, and TPH genes in African-American subjects with schizophrenia and unrelated, never mentally ill subjects from the NIMH Schizophrenia Genetics Initiative, was undertaken to assess the concordance of mutant genotype with psychiatric phenotype. The K274E mutation was observed in the PAH gene cofactor binding domain, and several polymorphisms were identified in adjacent intronic regions of the PAH, TH, and TPH genes. All of the genetic variants observed were represented in the schizophrenia group and in the never mentally ill group. Genetic evaluation of the family members of subjects with the PAH K274E mutation showed that all individuals with the K274E mutation also exhibited the PAH L321L polymorphism in the catalytic domain of the PAH enzyme.